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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flash memory 
having high data reliability even when the memory is 
micromachined and the memory is highly integrated and 
a method by which the memory can be manufactured 
with high productivity. 

SOLUTION: In a flash memory provided with floating 
gates 1 2, stripe-like control gates 1 1 , and stripe-like 
erasure gates 13 on a semiconductor substrate 1, the 
control gates 1 1 are isolated from each other at 
alternately different intervals X1 and X2 (X1>X2) and the 
erasure gates 13 are provided so as to fill up the gaps 
corresponding to the longer intervals X1. 
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(2) 



4#Hfl 2000-17414 5 

2 



:1 ^tlfc =i > h a — yU hi, :t07n — y >f > y y 

- hJjJzO'p > h o— a y — h ilfeiBUBIfc^ LTlWE* 10 
-7-M#«l»ilH#ffl<7>x h v-T -^(ctt(tfoixfcJH*y 

- hSrflBx., v*— ^<J0tH*j^ ifufS^ p — y -f >-yy— 
h ■/) - h ffl f e ffi 3z y - h — w « ^ 5 1 # ft t ( - «£ o T ft *> ti 

ftuf^ h^-Y^<7)3> h P-A-y- Hi, ggfflfX 1 i 
2 (fit, X 1 >X 2-C&>£ 0 ) (Cj; OSl^S* 

& */— h/j^t^T^ ^ i Sr»»i-*-S7 9 : y i/ ~ 

^'j., 20 

[M#JI2] mJfeSESffiX 2C:*tJ£-t-£^ hP-;uy 

- hmcoMI«*i, h p-/^/- h<7>fl]»iKltb*i 
T i >^^JS^^fe^HK i IB U J: o Tffltf> bht^ £ ^ 

u-^^WttTfcSSIrtii^ttttWi, ¥*i*£tRSffiSr so 
EfflH-Sx h9-f ^tt^*^NJ^«IBIi, rcoffc^#Hi 
fll t? EM S *i 7t mm ct^itGntf-t * i . w <n 
^■vt^HH«</v>/j:< i f,"tf/arl9,l«(/)7P--f^ 
> r/y— h t, :o7D-f>( vyy- hcoi^dj&it 
IW&fr LmjE*^IW»IWBI*i n*r|6)(n^ h7-f 
(t bi'L7t:^ > h p— /uy— h i , :<7)7p — y ^ >yy 

- h*3±tfa> ha-yu y- h i*6»W*fr LTlffllE* 

-ff^^ffllif^]^^^* h7^^tti:»it bhtzm^f 

- hSrUBx., t*— *corS*d*, BlrlE^D— r-f >^y— 

h /j * o miEWafe >/— h - ^ii-t- g i # ft # j: o rtr^n 40 

mjffip > h p-/uy- h ff6«f X 1 i SEffiE X 2 (ffi 

fc * h 7 >f 7 f «cMt^ri i , 

tvum^> ha— /uy- hftHiS(cfti]gjffe»BiSr^^:-r 
5 i[W]H#(-, ^> hp-^y- hp±^SE«ix 2-cra-c 

fa LS i fir W-t- 5 7 v y -> ^ y ^ y C0Ki^*ffio 



y- hffl^^y ^>ei^, zoo*^M#ttmiirai 

(c, 7P-f^ ^yy- h-^> hn-/uy— hmifilft 

^>hp — yuy- h ffl</D7K y *> y a >««iarja«« 
l, s&*-«ffiu = > hp-/uy- h-?H5fey- hPfltft 

JNWK*flgfilt-rsx8i, 

ffl^±BP"Ciiix 1 (fit, xi>x2-c*>s,. ) cr>m 

- <7)*7^- l> i/v^x i L"C, Rutci^ V h p— ^ 

y- h-«*y- hmmmmtexvt^y hp-^- h 

fflT^y v-y ^>Hl^r^ -yfy^ L, ^> hn— /^/- h 
i^t^^y hn-/uy— hPl±^iS^«X 

% i fp|B#^, 3 > h d — yuy— h Pi±josffiHtx 2 -ci^t 
trXSi, 

yy- h - a > h p -/vy- h mmmm 1 7 p -y << > 

:607p-t ^ vyy — hcossffititoSfcvp— y < > 
yy- h-m^y™ i>r«fli^Mt^ie^ 

C/y r.>flf fr*«Lrt:1£'< * — LT?N*y- h* 

So 

y- hfflco/K y *> y = >ntar, mm^y^mmtrm 

ziifacn -a h7^ytiti:^^-^> y-t S XS i , 
-c/^p— y ^ >-yy— hffl^#y ->y 3^mi</)«ffi 
tc, ^p— y ^ >yy— h - v h p— yvy— hrflffi?# 

SffilcnyhD^/- hfflwzKy ->y 3>BtfrJiKII* 
^^Mt-^XSi, 

- co = ^ h p -yuy- h - h m«si»ii!(«/)*ifii 

Si, 



(3) 



&m 2 0 0 0 - 1 7 414 f) 



ho-^y- h-»*y 
ffifi£=> hp-/uy- h 

+ h RSrJIS 

* h 7-T ^4ftcoWjia= > 

H X 2 (IR. L, X 1 > X 



% Bute =» > h p — y — h - ?n 
s * l fc m m * * & * si t ; m tb l fc 

j*-f3X8i:. 

a-e*>s 0 ) axe 



* h 7 -f ^tt<^WlE=» > h a - 

*i«^r B i(#;i|ig^x itL, cco«x i wiwis/j»e>it(iK= 
v yy- h-3>ho -/uy- h BW6»BHc«-r s*t 

ffii=i> hP-^y- hffltf'J *>y = VIK, huIS~7d— -r 
A >' h - = > h p -/^/- h MjMIKflr^ ± OWK 



[0 0 0 2] 

[ftSWBtfUf] 111 5 ffffiSl) , 116 ([*] 1 5</>A 
-A' KnSHI) *5j:tKiai7 (Hi 5COB-B' BrBfl 
(23) (C x fit* CO 7 7:r>^^ -Tr U cO«i£-£7jH- r , - cotf} 

tt*lt*»^^*<Xfctl^ii^4£*« 12 3 (12 3 
dk 123 s) x j&s^ftfico^ Li -fe/HC^S LTSJtt 

12 3d ( KU"f ^pM«) .tif:^iA,^W;^li 

12 3s (y — ^>rpSllH«itL^^"\'*^««h 
[;, >yy— h 1 1 hCfetacM 1 1. 8 

£r^LT Ku-Y ^fljjco— Afrff o TRlt tit. y— *«l 
Wf^*;H«i7o-7 l -f >yy- hi 15 «r«-)^ 

y— h 1 1 6^11 5 (*PffiBl) cO«^|S](cKttfbilT 

[0 0 0 3] f-^Wf^iA^lt 7D-7-f>^/- 

»*^7D-f >f^^/- h^biB*y- hi I 7 -co 

-) n - coffi&<y— b 1 1 7 am 1 5 wtSEjjitnt-*^ b o 

— yuy — hi 1 6 fcPl^lSjco* h^^-y^IC^ftO^i-C 

ic— ooorN^y— h^r#^ -) 2 o(/)7D-f^ 

h L TRW biXTP 5n 

[0 0 0 4] :W77y>ay*!/W«i*SS: l ill 



■7 n --r >r > i/y- h ffl aK 'J->ya Vil^lUI*^ y ^> 

nSIfit, 30 

Ctoyfy /Ifit'fffl L U ^ ^ h ^rr*5fe L fc« . 

feixfcflBcoa > h p-A-y- hffiiglcWM^M^ffM 
X 0i-Lf:HPS^Z cO«a«ft»«t<7DtJ-3H.t If) CW»r'iSi6 

y y- h-p>i>D — /u y- h mtg^gs t7D-7^y 
y y- h ffi y •> y = >m& x^y^L, stris*^?-w 

»«HIS:«lUJ$-l*-, 7u-r>f>^y-h^fl«l:»ffi 40 

yy- hr^iii^Mt^is^ 
> y ^ >mzmm 1 m ^?-~>yix y- 

[0 0 0 1 ] 

[ ^ W 5 « ?*f »!Pf ] * « W ii , 777 > a. Si (7) so 



scoa-a' wrffl-cAfciai s -hi 2 1 ^m^xwrn- 

.[0 0 0 5] ^a»ff£tEl 1 1 t LTyU 3 >S 

SSrfflt^r, Ull 5 WJffirtii^lttkJi l 2 3cotf2j#feg 
(- BH P Sr*"T 5 iS S 4^ * * *• ffl ^ X , t 
^aXLT^ h7>f ^icfflAi&^ttlfca l 2 3frfgj5K 

i-a (mi 8-c«3Rix/j:i^ ) „ 

[ 0 0 0 6 ] 118 ( a') tw^iTct 

^PBWMIS* h7^7'M-{:it-W»WIi 1 4&Mf& 

WIi£/)M«fLLty- h«6«fclffil 1 8&fl?f*i- 
5- 

[ 0 0 0 7 ] Sfctc, il 8 (b) (C^^ct V n- 

t: >r > yy- h fflco^ y y = >-Bt 1 2 4 ^-itffi l , gi 
1 s^mffimxttm-ite^AK mi 5co**i6i</>x h? 
>r^«tu*4J: 9(c^y »>y ^>flii 2 4^^'^---> 
f-t*^o -€:<50^St-^ n— r ^ yyy- h-pyhP- 
yuy- h ffll&lftfK 125 (FG-CG |I]|6«|:IK 1 2 5 ) 

[ 0 0 0 8 ] ^{C, {118 (c ) (C^'J-J: oi:, > h 

p -/u y- h ffl y v- y ^ >\m 1 2 6 ^itfg l ti m , * 



(4) 



Vtm 2 0 00-1741-15 



7 ( c g — e GMfeikiK) t L-c«efb-> u = ^mtmrit. 

[0 0 0 9] fti^, 1111 9 (d) {ZTF-fX 7* h 

h -ifi*'/- hmftftK 1 2 7 fc-=i > h n-yuy- hffl 
;jf y > 'Jnyli 2 6 &IH 1 5 CO«#|6j<7) * h 7 ^tt 

[0 0 10] Ill 1 9 (e) (C^-TJ: 7* h 10 

.1 2 9 &j&sSt1rZ>„ 

[ooi i] ^h7^^=yho-/uy-h 

-}fi*y- him&KR] 2 7 &fl»£ttlRl 2 

/!i x h 7 -f V t^tO rj > h a—;vy— hi 16^vx^[: 

Jfll^C\ vn— 7 1 -f > U^yyU^il2 4 

i 2 5t, /^--y^Lt7D-r-f >^y— Hi 

h 1 1 5 <7>Hft Lfz®(r7n-7^ l/vf— h 

- ffl* h mtfeflRHi 13 0 ( F G — E G HMftflR 1 3 
0 ) fr&tic L , {81 2 0 f f ) £TW#i&**7*t"3n 

[001 2 ] &(::, HI 2 0 (g) Iot^J; jfj^ 

- hffl^^y^vil 3 l SrJtaLit*, 7 * 

x h 1 3 2Srffl^T?H*y- hfll#y y^>Il 3 1 
^A'^-^y^/lT, 12 1 (h) C^-fJ:-9(:, (Hi 

.1 7 i-Mt6, 

[001 3 ] -tcofft, hi 2 1 ( i )i^-t j: ? (c, am^fe 30 

f 0 0 1 4 I ifi^, ^ x J<n±m^L\tt t fcC, -oco 

0 , =2 y h p -/uy- h^dt t fella > h 
hl5jdrco|BJ|«t > «</j:or#T^5. *7-tailB2 0 

(D t^w^i 4ot*ifc=>'hD-^y-niii^ 

Bl^Blllltl 1 4(7)95^(^0. 3^mT\ Ell 8 (b) 40 

if y y 3 >fli 1 2 4 oOJ? 5 ii 0 . 2 vl m , = > h o — 
V- hfflrK'J *>!J 3>filc/))5$(i0. lS^m, CG- 

e g m&mm^m is no. 25 M m x*h s 0 $ f;^i> 

3 fi ^ 0 . 4 /i mgfCib , MSteWK^ffS # 
0 . 1 ;j 0. 12;/ m"C#>6„ fi£oT v il40 
11, iSS ^ 0 . 6 // mS*"CB*S 0 . 15 M m~ 0 . 2 

[0015] =3> hp-^y- hPfl^jf^rcoj: ^^iffi 50 



6 

7^^^ HfC^5^ WiSXgcog]2 0 (g) Sj^m 

2i (h) cisis-c, tw^y- hffl^y v'J =»>ms 

1 3 1 h7^7ti:x 7 fyyLTtey~ l> 1 1 
7 Sr»«0Kja-rSB*-, « i 4 o rt*(b# y > y n 

«y7°g y^L, IBSftftxnti^i:, iHJt* 
ff *5<Cl ^7 O — 7" >r v ^ V— h * -c««Md» n L -C 

[00 16] ^^ey-feyu<7)J?li2Ji^(i, «SES:ai|^ 

tSt^rv 60 0 PS Sr?gfiKi" ^ te»S^ *> 5 > ~ 

T^^--y/t5</)<!: IWj H# {c/liZ2 HI IPS co h 7 > v x 5/ 
coy— hSrJBfiR-rSwfc^tf^tLTi^So L/j^L, ftt 1 
4 0(7)T^-<^ hJt^ s ** < <CS tB&ntf!) > 'J =» > 

= ^4rl»r 0 t^Stfli22lElKffl»"C(1:jgWI(/)3i.y^> 
^ICtOxyf-v ^ x h - y ^ > i: L TfJj < -Ftt!</>«ftll« t 
T'^ yf- > & is in ^ y — x- KK >M«JST'« 
h7>^^t LT««6L/jr< 45:t^#)5,. 
[0 0 17] rcoj; 9<clBIitt. * blc*SKt^il^T 

[00 18] 

f«*wMH^i-«^T/j:Sn/it>«OT'fey, »»Hk * iHi 
*ffl^b L fc -Cfc o T fc X - ^ t/> (f ttftt //^ iff l x 7 7 y 

[0 0 19] ^/c^^P^fi, rc^J: 5 4«*ttWit^7 
[0 0 2 0] 

nn^i^(/)x h7>r^#t(wKtte>nt3> h°-^'/- h 

t v ^607 n— x-r ^v*f— h*3J:U«3 > h 

Rijie^ p— 7"^ h3i»^wiiEW*y— H'm/> 



(5) ftffl 2 0 0 0 - 1 7 41 



1 tWMX 2 (IIL, XI >X 2T*)5„ ) l-i «JSP 

[0 0 2 1] ifc*«Wd\ ¥*ft«H*B<-Rtt&ft 
»S«*iB«:IE:iB-rs^ h v^^^^-^^^fflli:, 

iD-; h— 7- < > /y— h > „ ^ co^ p — 4 y^ >7 /- h 10 

"T" -r h^SitM > h o— yuy— h tJfelSISS: 

ft L T MlZX^IffftMEKi: W# h7^^tti:Wt 

ffflSE = >" h p h &\ SESSX 1 <!:SB«tX 2 ({& 
L. xi>X2t'#)5 B ) tiJ; OIvM:XSi:B!r b-ft 
/i^Fv^/MMt^Ifl^ iStS^vhD- 20 
/uy— hCl*f LTEgBfX 1 -CMTbftfc«]a>:a>' hn- 
/uy- h««(cfl|»|6»H[*JKrili-S t |SJ«rH, p >- h 
p — ^y- hlSJ±^JE«X 2"CBiT&iafclBHRSrw^« 

[0 0 2 2 ] 

[«W^**w»1IR] UN (?BEB) , H 2 ([21 ico a 
1 - A 3 ' ffiH) *J.£lfl2 3 (SI 1 <50B-B' 
m) il^Tfflpm 5 v-^^^eyco-^ij^^L* 
/j ^ * 58 W * W -f 6 „ so 

[0 0 2 3 ] mi [ztf^It^ -) ic, **f*StR l JtK*Etf> 
ii.*^l£«Ji 14 (14s, 1 4 d ) 'J -fe/u 

h 1 2 a Lfc£#(i, l 4 d -C^Lfc^** 

>irftfJ f y hlfct l 4 s -CSfLfc* 

xt J f3^^ h S- 1 6 I T% p > ^ ^ h U x T U 40 

v— *i LTt KM>J: Lt tfflP^OT, /<— 
/u '/ -7 V KT u 4$;$ t iif fj ft T t * S 0 
[0 0 2 4] ft, H)3T\ £BC)7D-r^fy^ 7 /- h 

i 2 b**s«sntiiit itHs -c*Lfc«w& 

■■^ffiWJB 1 4 s /j* K u-f > t ft 0 , try hHi LTffl^ 
-hi 2 bt/>S ij(w&BUI!i#ffii-S^«*ffi»W (H* 
-y- -r h i 2 a (ilffflRttflgjzfto-cfe^ , mtb so 
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[0 0 2 5] ffitf>&^tfc»JB 1 4 s <b 1 4 d c/)|^](/)-^-\- 
tww®«60 K l^-f >ffll^±tt(C, htttftm 3 Sr^r L 

tlttW7D-f -fy^y- h i 2^K(t6ixTi^S„ 
:</)7d-t hoo±{c$6^M^^L'C. El i 

^^^"fpl^x h7^^W)3> hp— h 1 1 /;< 
BKt&tL-C^-So w</5ffl-C(i, ho— yuV- h 

J±, "T' p — ir ^ h^HoT^ft^gT^c/)-:;- v t 

/HH«*tft»BISr^LTlfl\ 3> h n-/uy- h!z t 

[0 0 2 6] #?6W(w*3l^T . .=3 > h o-/uy- h(±. 
*3 *5 , BlWayho -/uy — h 1 1 a t 1 1 b CORK* 

?ggtx i ic^^^nr^ ^ , nbMic ^Bji-tffi* 

X 2 s llcMld fiSESffi Xltl^U-) (Clft "J jS L 
[0 0 2 7] tit, El 1 ^Jctt>'El2(C^-rj: p 

yhD^-hPflcoiSt^ (xi) t/)r^(crB^y- h 

i3^R*te>n, (X2) <amr±f&ftffi2 i 

T, = v hp-/vy- hmifittlK (CG|BHft«BI) ) //^ 

J*<7>5E«T*<fe 19 , ii*(±0. 2/imi^T, »•* L < *i 
0. 15 — 0. 18(i mt:^^ 0 

[0 0 2 8] BP*>, *«Wfi0«!aS*ft-C(±, l^CG^ 
*fe#JM 2 1 ^r»^ L < Jifti|S*6iNfeB« 9tB C&MX\ « 

Jft#feUJ:ixtf, iB*y- hJflfiO*!; ->!J 3^ 

h m co fit k&k m -eai ^ ^ n -r 1 ^ co r- , « i ^ ^ r-s : - 

[0 0 2 9] ML £«X 1 !£%^l@I«lUftyS4ettlK 
Srort-fcfc S(^*<o|S(IdSffl* ^ft^T% h«r« 
JjfcT* SaS^ggPBtT**)*?, ii*0. 4-0. 5//mi 

[0 0 3 0] *fc, )(/)^ h7>f«(/)i*y-h 

13/j>|^?IM (ilt'Ef:^) CO 2 ?!](/> -7 p- 

t-^c h»c#iiLrK(t?jn, — o(/>-7 p-.v- < 

^^y- hCli- h 1 3/^^i-^).t 

ftot^s, bp*>. ?H*y«-h*i, w-mmx^/zt m 

[0 0 3 1 ] f^, **W(iz^J:9<cflliaicl8S5n?> 

5 J: 0 ftt«^'Cfon(l\ t; -/ ij y h 7— h ^ e/ci * / > 
X7 U y h hSt^ot t», if^y^; huxr 

[0 0 3 2] lk\z y *«WcoWift^ffi(0<tSEW<ce>ISria 



9 



(6) 



WBB 2 0 0 0- 1 7 4 I 4Ti 

10 



vmtmm i ] .* tf«^si uit, P ay^y 

XliSPifi^^A^— 4 OkeV, K— Xft4 X l 0 15 c 
nrr 2 ^in^tyilAL, »Jx.tfa£**H«T9 5 0 

[0 0 3 3 ] 15 (a) i:^tJ:?(:, »$j|fl3 

o o n mcrym^-m^mB: 2 %m 1 opeid) ^r$*fac/) 10 

10 0 3 4] 1)5 (b) C^tJ: 0 lZ K CVDjfelCj; 13 

-7 a— 7 1 -r >^>/— hfficotf y y =i >f)H4 £J»£ifa 5 

0 0 n mllJBfiR Lfl«, HI 4 iC^f J: ') <C7 n-x^f > 
'/*/ — hfflco-^* ? 2 0 Srffll^T, $1^1*1 CO 2oW^ 

u-t-^^ h - => > h a -;^/- h m&mm m 

T\ F G - C G rBH6*i» t t>^9„ ) 5 t LT N HTO 
( hi i g h Temperature C V D O x i 20 
d a 1 i o n ; iBifiC V D) fife * fcfiffilftfliWw <fc 9 3 
0 n mSJt^Kftv' y 3 ^m%Bf8L'tZ> 0 

& 0 . 5 /i mgS*« L fcllx 3, ? -tZ> 0 

[0 0 3 6 ] SblCHJS (c) [Ztt.-T X 0 iZ % -^CO^ffi 

n =j > h p — ^ |. ffli/>7g y en =1 yms %mts 1 5 

y h M JfeSffit (&T» CG-EGH l&flMJI <b fc ^ 30 

5„ ) 7 <t it, c vDftia o»{b->y 3>BtS:** 

2 5 0 nmCMta,, 

[0037] 16 (d) d^i - J: 9 7t 1^ 

■>* x h 8 Sr-v xn-LT, C G — E G ffitfetHK 7 , y 

> y 3 > an h & jc. y -7- > l . 3> ho-yu h 1 1 
£ '7->r#:--j- z c/>IH , "7 * h u- ^ x h coBB P Hi fc L T . 

v^Y— hffl^y *>y ^y^xs/fy^ 

ftt-lifflaJJX 2J&5 0. 2/imT, X13&S0. 4 m ml 40 
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